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Purpose: The purpose of this study was to review the initial implementation of a same-evening discharge algorithm for
patients undergoing carotid endarterectomy (CEA).
Method: We conducted a retrospective review of a prospective database of patients undergoing CEA over 3 years.
Results: From January 2000 to December 2002, 207 patients underwent CEA, of which 186 qualified for same-evening
discharge. Fifty-nine patients (32%) who qualified were discharged to home the same evening; none had an adverse event
after discharge. The most common reason for patients not to be discharged the same evening was exiting the operating
room too late (n  63, 34%). Thirteen patients chose to stay overnight, and 11 patients did not go home secondary to
physician choice. None of these patients experienced any adverse sequelae during the overnight stay.
Conclusion: Same-evening discharge after CEA is safe and feasible in selected patients. Currently, nearly one third of our
patients are discharged within 8 hours of CEA. With appropriate scheduling, patient education, and increasing physician
awareness, most patients can be discharged to home the same evening after CEA. (J Vasc Surg 2004;39:575-7.)
Carotid endarterectomy (CEA) has become the ac-
cepted treatment for both symptomatic and asymptomatic
carotid artery stenosis since publication of the results of the
North American Symptomatic Carotid Endarterectomy
Trial (NASCET)1 and the Asymptomatic Carotid Artery
Study (ACAS)2 during the 1990s. Although the operation
itself has not changed essentially, the perioperative manage-
ment of the patient has evolved significantly. Currently
many patients undergo noninvasive duplex ultrasound
scanning rather than angiography for diagnosis of carotid
stenosis. Patients are generally admitted the day of surgery
and discharged the day after surgery, after observation on a
surgical floor. No longer are patients routinely observed for
several days postoperatively, nor are they required to be
monitored in a unit setting.
We have previously reported that we thought discharg-
ing patients to home the same evening of surgery would be
safe.3 Myocardial infarction, stroke, and neck hematoma all
occur very early in the postoperative course. We have
subsequently adopted a policy of discharging appropriate
patients to home the same evening of surgery, after 8 hours
of observation. This report details our first 3 years of
experience with this protocol.
METHOD
We performed a retrospective review of a prospective
database of all CEAs performed in the last 3 years. CEAs
were routinely performed with the patient under general
anesthesia, with selective shunting based on stump pres-
sures. Heparin was used without reversal, and no drains
were placed at initial operation. Intraoperative post-
endarterectomy duplex scanning was routinely performed.
After the usual 1 to 2 hours of recovery room observation,
patients were transferred to a regular medical or surgical
floor before discharge, rather than to a specialized vascular
or stepdown unit.
Patients did not qualify for same-evening discharge if
the CEA was performed concomitant with another surgery
or if the patient required anticoagulation therapy, lived too
far from the hospital (approximately 1 hour), or had an
acute, recent, or otherwise disabling neurologic deficit.
Reasons for not being discharged to home the same
evening included late finish of the operation (ie, after 1:00
PM); gastrointestinal problems, such as nausea or emesis;
genitourinary problems, such as urinary retention; cardiac
or blood pressure problems; wound complications, such as
hematoma; neurologic cause, such as stroke or transient
ischemic attach; physician choice or patient choice; or
miscellaneous reasons. Patients who were in the operating
room after 1:00 PM were a priori categorized as too late for
discharge, regardless of any other complication.
RESULTS
From January 2000 through December 2002 we per-
formed 207 CEAs at Loyola University Medical Center.
During this time 21 patients were not eligible for same-
evening discharge (Table I); in 5 patients CEA was per-
formed concomitant with another procedure, 5 patients
lived too far away, 4 patients had a significant deficit from a
previous stroke, 3 patients operated on had acute neuro-
logic syndrome (mild neurologic deficit, or minimal or
moderate deficit noted on computed tomography [CT]
scans or magnetic resonance images [MRI]), 2 patients
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required anticoagulation therapy, 1 patient had renal fail-
ure, and 1 patient was recovering from trauma.
Of the 186 patients eligible for same-evening dis-
charge, 59 patients (32%) were sent home the same
evening. The most common reason for delayed discharge
was finish of the operation too late in the evening (63
patients, 34%) (Table II). Thirteen patients (7%) chose to
stay overnight, and 11 patients (6%) did not go home
secondary to physician choice for reasons such as headache,
early postoperative hypertension or hypotension, or mild
acute preoperative weakness. Nine patients had urinary
retention. There were seven cardiac-related delayed dis-
charges: 1 patient had a myocardial infarction, with neuro-
logic deficit, and ultimately died; 4 patients had hypoten-
sion; and 2 patients had hypertension. Seven patients had
nausea and vomiting. Five patients were unable to be
discharged secondary to neck hematomas, three of which
required operative decompression. One additional patient
who required operative decompression of a neck hematoma
was still able to be discharged home later that evening. Four
patients (2.0%) had a neurologic deficit after CEA, tran-
sient ischemic attack in 1 patient and stroke in 3 patients; 1
of these patients (0.5%) died postoperatively. Neurologic
deficit was the cause for delayed discharge in 3 of these
patients; the fourth patient would not have been able to go
home regardless, because of late operative time. Ten pa-
tients were not discharged because of miscellaneous rea-
sons: 3 patients were seen too late by the surgical staff, 3
patients had swallowing difficulties, 2 patients had hypo-
glossal paresis, 1 patient had neck pain, and 1 patient had
generalized weakness.
Only one patient returned to the hospital for readmis-
sion. This patient, who was taking aspirin and clopidogrel
(Plavix) preoperatively, was not discharged the same
evening, but on postoperative day 1, secondary to late
operative time. At discharge the patient had no complaints,
and his neck was without edema or evidence of hematoma.
The patient returned later that evening with a slowly ex-
panding hematoma, which was operatively decompressed
because of discomfort. The patient was not experiencing
any respiratory difficulty secondary to the hematoma. No
patient who went home the same evening returned to the
hospital or reported any adverse event, including neuro-
logic deficit or cardiac event, at home.
DISCUSSION
To initiate a paradigm shift in patient care, one must
determine that the old paradigm, although effective, may
no longer be necessary, and demonstrate that the new
paradigm is safe. As noted, perioperative care for CEA has
undergone significant changes. Morasch et al,4 from our
institution, demonstrated that cardiac events develop early
in the postoperative period, a finding which led this depart-
ment to elective intensive care monitoring rather than
routine unit monitoring. Subsequently we were able to
demonstrate that selective intensive care monitoring is
safe.5
Likewise, extensive postoperative stay was reduced after
several authors demonstrated that lengthy postoperative
monitoring was no more beneficial than overnight moni-
toring.6,7 A decade ago we began to routinely discharge
our patients after CEA on the morning after surgery. How-
ever, we noted that many patients seemed ready for dis-
charge the same evening of surgery; hence we questioned
whether their overnight stay was necessary. Before we
could discharge patients any sooner than 24 hours we
needed to ensure that such a policy was safe. Thus we
performed a retrospective review, which demonstrated that
neck hematomas and neurologic deficits occur within 8
hours of surgery.3 After establishing the timing of these
complications we cautiously began a prospective policy of
same-evening discharge of patients after CEA.
Our initial experience demonstrates that early same-
evening discharge is safe. Our operative neurologic compli-
cation rate was 2%, and the incidence of significant neck
hematomas was 5%. All of these complications occurred
early, and no patient required readmission.
During the first year after initiating our policy, 14 of 68
patients (21%) who qualified were discharged the same
evening, and in the last 2 years more than a third of
qualified patients (23 of 59 [39%] and 22 of 59 [37%],
respectively) went home the same evening. The biggest
deterrent to same-evening discharge over each of the 3
years was late completion of surgery. To be eligible for
discharge the same evening as surgery, the patient must be
out of surgery by early afternoon (1:00 PM) so that he or she
can be observed for 8 hours before discharge. This means
that the patient must be the first or possibly second patient
operated on. Such scheduling is not practical on a day-to-
day basis. However, we have improved our scheduling.
Whereas 39% of our patients were too late exiting the
operating room in 2000, this was reduced to 27% in 2002.
One of the most important requirements for change is
that the physicians must believe that the change is safe and
beneficial. As stated, we had retrospectively determined the
apparent safety of same-evening discharge. During the first
year of adoption of this policy only one fifth of our patients
were discharged home the same evening. The reason for
such a small percentage was in part due to physician choice.
In 2000, 8.6% of patients who qualified were not dis-
charged home the same evening secondary to physician
Table I. Reasons for patients to be disqualified from
same-evening discharge
Reason for disqualification
No. of
patients
CEA with other procedure 5
Live far away 5
Previous significant neurologic deficit 4
Acute neurologic syndrome 3
Anticoagulation 2
Renal failure 1
Trauma 1
CEA, Carotid endarterectomy.
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choice; that percentage has ranged only 3% to 5% in the last
2 years.
Likewise, for a new policy to be successful, patients also
need to be accepting. The burden of patient acceptance lies
with the physician. The physician must appropriately pre-
operatively counsel both the patient and the family. The
patient needs to be informed of the possibility of going
home the same evening of surgery at the first patient-
surgeon visit. With appropriate counseling and assurance
that the patient is doing well, most patients and their
families are willing that the patient be discharged on the
same evening as surgery.
A significant percentage of patients who undergo CEA
have comorbid conditions, notably, coronary artery disease
or hypertension. A specific review of individual risk factors
was not performed. Although most patients do well, some
do have significant hemodynamic changes postoperatively,
most of which are noted in the recovery room. These
patients cannot be discharged to home until the hyperten-
sion or hypotension is addressed and appropriately treated,
which frequently necessitates an overnight admission, and
occasionally even intensive care monitoring. Comorbidity
will necessarily deter the patient from same-evening dis-
charge, which can only occur if discharge can be done
safely.
What does sending patients home the same evening
rather than keeping them an additional 12 to 18 hours
accomplish? If a patient is discharged the same evening, the
bed occupied by that patient is free for use by another
patient. In hospitals with low occupancy rates, little is
gained. However, at our institution, during 59% of week-
days in the past year our hospital was more than 96%
occupied. Discharging our patients home the same evening
enables decompression of an overloaded recovery room,
emergency room, or intensive care unit. In addition,
streamlining patient care is becoming increasingly impor-
tant. As a result, physicians must be able to deliver more
economic care without sacrificing quality, that is, stroke
and death rates. We did not analyze the economics of this
policy. The usual ambiguity of cost versus charges exists in
our hospital environment. Furthermore, although Medi-
care does not object to early discharge in most instances,
this policy is subject to change at any time.
Outpatient procedures, such as cardiac catheterization,
angiography, and hernia repair, are now the norm, whereas
at one time hospitalization was considered mandatory. It is
to be emphasized that this is an initial report from one
medical center, and concerns only 186 patients. We antic-
ipate that as same-evening discharge of patients after CEA
becomes more familiar and its safety is demonstrated, same-
evening discharge will be embraced more enthusiastically
by physicians.
We recognize that same-evening discharge is not ap-
propriate for all patients. Patients with severe comorbid
conditions (eg, cardiac, neurologic), live too far from a
medical center, or do not have appropriate assistance at
home are not candidates for same-evening discharge. Like-
wise, if a patient preoperatively deemed appropriate for
same-evening discharge does not fare well after surgery (eg,
emesis, urinary retention, hypertension), that patient war-
rants overnight observation. However, given these caveats,
we have been able to safely discharge nearly a third of our
patients the same evening of surgery without any adverse
sequelae. With better planning and cooperation, nearly
another third of patients could possibly be discharged the
same evening after surgery.
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Table II. Reasons for delayed discharge
Year
Surgery
finished
late GI GU Cardiac Wound Neurologic MD Pt Miscellaneous
2000 27 3 5 1 2 2 6 4 4
2001 20 2 2 2 0 1 2 4 3
2002 16 2 1 4 3 0 3 5 3
Total 63 7 9 7 5 3 11 13 10
GI, Gastrointestinal problem; GU, genitourinary problem; MD, physician choice; Pt, patient choice.
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